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O]^ ^ TflolH 3£fl:£l- S.^^}^ 7}S. «ol-^^ TflolM tiflAi^ ^^^tb^. t:f^. Til 

oH, ^V^^Sj. ^^T^l^^ ;^]<go^ ^V«.^0.^ o]^o]:^ ^#^>31 ^Bl^ 

TllolE^jll- iil^HV^ Cll<^lBl^, ^^91 ^ t-llolE-1 ^^^} 

^ cilc]Ei tiflAl^ <=>]^, iLS^* ^#^1-^ o:|^^^S- ^i^^el ^^1 

^'^'l:^ tifl^^ TllolM ^ t-llolE^ till^4 ^S.^ A}o]6\] ^:^o^ ^ 

^^^1:^1-. c>H, a.^^^ ^Bl^Brl-<:>^ ^Ellol TllolE srfl:^ ^ c-flolEi sfl:^ S^S^ 

<^ f-^sl tiV-S-f^^ ^-B-^>^ Sell^ TllolE sfljE. ^ r-llolE-l 3x{l^s)- z^-z]- ^7]^ 

-^S. ^^S]^ ^2: 7ll«^lS ^ 

S. 1 

•ir-f-i^l^. IZO, ^i^J-, ^-§-^ 
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«j-i^{A CONTACT STRUCTURE OF A WIRES AND METHOD MANUFACTURING THE SAME, AND THIN 
FILM TRANSISTOR SUBSTRATE INCLUDING THE CONTACT STRUCTURE AND METHOD MANUFACTURING 
THE SAME} 

:E 1^ ^ ^^5^ ^11 ^Alc^oll tt|-^ iA] «Vn^ S^^l^B] 7l:^o]^, 

£. 2^ £ H iEA]^ 7l:&# H-H ^j-el" ^e^- S^ltl: 

H 3a. 4a. 5a ^ 7a^ ^ ^^HHl ti^^- S^l 

:£ 3b^ :£ 3a<HlAi Illb-IIIb' ^^l- ^^£.o]ji, 

£ 4b^ :£ 4a<^l^-1 IVb-IVb' ^el" "k"^ IE 3b^ A-%r ^^1 

S. 5b^ £. 5a<^lA-1 Vb-Vb' -Jd^ n^-^l- ^e^- S.^]^ 455] rf^ ^n^: 
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S. 6-& 5a<^l^i Vb-Vb' -ti* S^ltb S^-^S-A-^ :£ 5b^ ci-^ :£ 

S. 7b^ :£ 7a<^lAi Vllb-VIIb' ttj-^l- S.^^ S-^^SA-^ 6^ ^ 

£ 9 ^ :£ 10^ £ 8<^1 IE Alt!- M^^l^B] 7]^^ IX-IX' ^ ^ X-X'^i-i: rc)- 

£ lla^ ^ ^12 ^Alo^loi] 45]- ^ ^;^1«^1a1^ ^Vb]- M^^I^B] 

S. lib ^ llc^ £ 12a<^lAi Xlb-XIb' ^ ^ XIc-XIc' S.^]^ 

:£ 12a ^ 12b^ £ lla<^lAl Xlb-XIb" ^ ^ XIc-XIc' -id^ ^^]^ 
^^S.S.^^. S. lib ^ £ 11c ^^£.«^1j1, 

£ 13a^ S. 12a ^ 12b t]-^ ^^^l^flAiS] e^^]^;^^ 7]:^^ tifl^l^olji, 

H 13b ^ ISc^ S. 13a<^lAi Xlllb-XIIIb' ^ ^ XIIIc-XIIIc' ^-Bl- ^ 

£ 14a, 15a, 16a^ £ 14b, 15b, 16bfe S. 13a<^l>l Xlllb-XIIIb' ^ ^ 
XIIIc-XIIIc' iil-sl- ^el- S.Al^ ^135.^^1 £ 13b ^ 13c c]-^ ^ 
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£ 17a ^ -£ 17b^ £ 16a ^ 16b e^xI^b] 7]:^^ 

S. 18a^ £. 17a ^ 5. 17b^ S^^lrfiB^ 71:^5^ 

:£ 18b ^ IBc^ z^-z^- £ 18a<^lA-1 XVIIIb-XVIIIb' ^ ^ XVIIIc-XVIIIc' tr|-e]- 

<2o> ^ ^ ty-^, '^i* ^^^>^ w s^^ir^iB] 

<22> olnfl, AIJ: ^l^o. «j-^]^>7] o^^].c^ wflAl^ ^-l^-l^j-* 7M^ 1-^, ^ 

^i^l^(Al) 5E^ ^^^1^ ^^(Al alloy) ^-Br ''^^^]^ 1-^^ A>-g- 

*m "^^^^1^. ^sIM-, ^m^l Bfl^^ ^^^<?1 ^^^^1 

^*>7l Bfl&'^l ^£^1 i:=^>^ ^]::^>^ nil ^^3*><^ ^£^1 ^^}^ ^^^^ 

D]^ ^l<iS ^^^^ «fl 7ll7l]^ ^ ^-^14. til]^^ ^^^*>7l ^tflA-l 

^ ^is. cf^ <i^^^<^l ^ owe}- o^el ^^o] ^j^^-7\] 4si ^ 
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<23> S.^] ^^1^ ^;^fl 7>^ ^el A>-g-£)ji ^ ^>ul-s. 

^ ^^^lw(Al) ^^^1^ ^^(Al alloy) ^>-8-^l-^ ^o] 

<a^2^o]rf. ZL5li4, on^ ^^lollA-lsq- :g-o] £^ 1"^^ ITOCindium tin 

oxide)» A>-§-^H ^^^^WM- 4-^^^ ^^*>^ ^4-<=^l ^^^1 

w ^1^^ ^^^o] ^x] ^o> ^B^WTi £^ cf^ ^ 

<27> ^ ^tgoi ol^ji;^> ^].^ 7]^^ J2|->]1^ o]=.o]^ ^X\d\] 
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^^^^ 71-^1^ tifl^o^ ^ zi ^is ^^^^ ^^]^. 

<28> ^ cf^ 3i)-7l]^ -f^t!: ^^^^ 5L^*>^ 

<30> o]5l^ ^^1^* ^^*}7l ^ #^<^l^i^ ^^^Bl ^-^l^M Wfl^^ . 

^^f^3l|. Wfl^^ ^^^^ :^1^<:>11 tiV-g-oll ^t-g-^* 

<31> ^^x^6]] Bfl^o] ^^i A] 7]:^ >^V«-oi] ^^o^ yfl^ 

# ^^^^>J1. «fl^-i- 'H^^ (annealing) AS 

el ^^l^M wfl^3}- :^7l ^ac^^ A>o-|ci] f.^o^ «>-g-#^ ^^^W. ^71 

^^^^ 3}|E^^s:H f-^^ ^Sl^fl^ ^^^^>^. ^-g-f- 

^ ^-B-^><^ wfl^^ ^7l^AS "S^Sl^ S-^f-^ ^^^tlrcl-. 

<32> <^7l>H, Bl]^^ "^^^1^ ^1^^ £^ ^^^^>^ tif^^^H, :^7l ^ 

T^^S. ^'^^^l-^ ^<5l ti]-^3]^>cf. olBfl, :?-7l ^^^^ 280-400^ '^l'^"^ 

<33> SEtb. <H^^^ 280~400r ^£ ^^1*}^ wV^^^H. ^S^f-^ 

^ SZ-^^. IZOS. ^^^^ ^ SZ^, 200t: ol§>o^ 'S^oflA-l ^A^^>^ ^o] 
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^^tb^-. ^1^, c>1^^0.s <^^E] ^^]^>J1, n^^^}^ TflolM tifl^ 

ello]El Hfl^o^ ^T^^ ^^Jtlrcf. o]o]^ ^i^^ ^f-^l-o^ Tflolje 

<36> olnfl, TflolE ^ c-ljojE^ ^^i^l^ ^^11^ £^ 5£%*M 

<37> ^^^^ 280-400 'C ^■?1<^l^i ^^^^>^ wV^^^M, <^W^^ 280-400 r 

<38> IZO^ ^'^^^ ^ 9X^^, ^1^ IZO^ 200 ol§>o^ ^^^> 

<39> 7]J53- ^ol] £^ 2^f^^>31 J^Bl^^H TflolM^, 

E ^f^^Cf. TllojE ^o^n^ >^«.61] tiVx^^l^o. zi >^l-:f-Ol] 

>112 £^ l-^-ir 2^f^^>Jl SflE-I^^H 7llo]E^ail. 3i7^H>^ T^fl*^]^!^, t^l*^!^!^^ 
^O] 9X^^ n]^]^ ^^-^l 'y^^V^ €^ ^ 711 OIM tfl^H 

^<H1 ^^1^>^ :^5ll'?l cfl^l^ «fl^^ ^H. ^^^^ 

^f-^VJl, <^^^ ^^51 -^Al^><^ Tflc^lS all^^ Tll^^l:^ ;g<^^ ^ c-11o]b1 

tifl-a^ ^1^<^1 ^-^^^T^. «^1<H. ^fl 
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<40> <^7]^^, "g-^-Br 280-400 TC ^£ ^^<^l^i ^^1*>^ ^<^1 ^11 

<4i> TflojE ^o^n^ ^ ja.:^^ u]h;^]^ 280-400t: '^^'^I'^'l ^^l^V^ ^<^1 wv 

<42> s)-^ £^ ^^j^>^ ^o] ^o_x^, IZOS. ^^^^ 

s n^m: =siufl^ ;^12 ^ »13 ^'S^ 7>;^1H. Tfloim 3^:^ ^ t^loiB] 

<H1 m ^-§-#^ ^^1 ^12 ^ ^13 ^-§-^# ^^^^ ^ 9X^^, ^± 

:4 ^12 ^ ;^13 ^^><>^ /*112 ^ m f'^^ ^^^^ 

<44> cilolE^ afl^ ^ ^^^^S ^7ll7> cf-E- 3El]^-i- A}^ A] 

^^^s. -^n ^A^^ ^-^i:^. 2fl€^ ;^li 

^z^^ :^]2 7>^1^1 ;^]1 ^ ;H12 ^l^^t!: ^13 
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>112 ^ ^7] ^11 •^^ja.cf :^]3 ^^t}^ %X2}^ 

^711 ofl rfl^Vc^ 1/2 o]^>^ ^^^^}^ ^ol H>^2i^]-T:f. 

n^]"^] ^ ^£^1^^ ^>M-^ ^l-§-^}<^ ^^^1: ^ 

15// ^cm <^1^>51 7}-xl^ ^^^i^-lw ^1^^ #^^1 <=>M, 

^^S.^^ ^TlM-. ^^S. ^^*>7l ^iB^l ^^>^ ^^>^ 

^ ^^21 ^X\c^M tifl^^l «o^^<HlA-1^, 7]:^ >^ 

^6\] 7>xl^ -g:^^!^ Sfe 'S^nl^ ^^^S. o]^ol^ "^^^l^ 

(anneal ing)-^S ^^^el -^^Itbcf. ^M, ^7] ^^^^1 Aj-o]^ 
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<50> 5E^. 280~400r -BrS ^^<^1>H ^'^l^Vfe- «>^^*M. 

■& 280-4001: ^£ ^^'^l^-l ^^^>^ ^'^l «>^^^>^. ^ ^^1<^1<^1^-1 

^ 3oo"c ^s.<^]^^ ^<?!^-i: ^^^^ ^^i^vs^-^^^, 30^ i^^i 2^]^ 

^^^^ ^ SX-^^. ITOCindium tin oxide) S£^ IZOCindium zinc oxide)*?! 

<53> ZLBl^, o]e1t!: ^ ^^<^1 wfl^^l 5L^3l-^ 3L^1 ^ 

^ :e^x1^B1 ^ tfl$>o^ iE^^ ^S^>ci^ ^4^>7fl ^^^>7lS tb^. 

<54> J£ 1 ^ £ 2» ^JIS. ^>cx^ ^ ^-^S] ^X\c^]d\] xtj-S. 

yl-^- E^^l^E^ 7]:^^ ^S"^] tfl^M '^■^•11*1 ^^tbcf. 
<55> :£ 1 6. ^ ^T^o) >iAHlol] 4^ E^T^l^iB) 7]^ol:[l, 

£ 2^ 3£ l^ll iE-Altb JE^^i^^Bl 7]:^^ n-n icj-e}- ^e^- 2.^1^1: 

<56> 71^(10) ^<^1 7>^1^ ^^1^1^ ol^oi^ 711 ol 

S afl-ao] ^A^s|oi cj^r^., TiiojE tifl^^ 7>S- «<J-*j=-^S. ^c>1 7flolEAi(22). Tflo] 
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- ■^E?^(22)^ #^1 S^^s)c>l 9Xo] s>\:^s.^B\2\ 7]]o]^ Aij:^ '?l7>ti]:o>. T^jo] o.^ ^ 
7]]<=>]^ 3fl^(24) ^ 7flolM^(22)o11 ^^Slo^ M^^I^B]^ TflolS ^ 

^(26)# i^W. 

<57> 71^(10) ^<^1^ fl-4i(SiNx) ol^c>1^ TllolS ^^^(30)c>l TflolM Mil 

^(22. 24, 26)^ ^Jl 9X^. 
<58> TflolS ^(30)32}- 711 ols «B^(22. 24, 26) ^lia<Hl^ *i^Bl# ^^<^ 

fl-^^ ^-^^^ ^-§-f^(320)ol ^^^£l<H 

o;[cl.. <^7lA-l, ^;?>o] til- 0.^(320)^ ol^o^] ^^^^sl^l IZOS. ^^l^^^l^ ^S: 7\]^]^ n 
B.i86)S^ Tllolm s^^(24) 7l^# 7>^cl-. 

<59> TllolJE ^^(24)^ TllolE ^<g^(30) ^^<Hm fl-^ ^VS^lS. ol^o^ 

^ ^£^l#(40)ol ^ S.<a=^S ^^^Slol ti}-£^lf'(40)Sl >S-:^<:'llfe ^s1a1.o1:B 

1-^#<^1 ^"S-S-S. ^^B\o] n+ ^db^ wl:^^ rt)-^^ 

^i^J- ^#^(54, 56)'>1 ^^^SlcH o;[rf. 

<60> x^rQ. ^2.^(54^ 56) ^ TflolE ^o^n^.(3o) «lo|l^ ^^T^l^CAl) -^^i^l^ ^ 

^(Al alloy), ^sl^-ifflCMo) SE^ W-^-^^^€(MoW) ^^(Cr). ^^f-(Ta), 

ElBl-^(Ti) ^Sl SE^ c>l^<H^ Mfl'a(62 . 64 . 66 , 68)<il ^^^Sl^l 

ojcl-. iHlolE-1 Mfl^^ M]S. «o^^A^ 7llolEAl(22)ail- Ji7^>^>o^ ^^^> 

^ i:11olBl>Jd(62), fllolBl^(62)^ ^i^J" ^#^(54)^ ^^>7>^1 ^^J-5l<H 9X^ 

^^(65), c-l]olBlAi(62)Sl ^<^1 <^^S\o] ojo.c^ :s>i:^S-^Ei^ 

o]7}^^ c-llolBl 3^11^(68), ^^(65)3l- ^Slslol ^o.!^ 711^1 E ^q-(26)<Hl 

^^(65)^ wVcfl^ ^##(56) >S-^<H1 ^ell"?! ^^(66)^ 5L«- 
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<6i> cflojEl wfl-td(62, 65, 66, 68)^ ^^^1^ ^11^ ^^^^S ^^^^f^ ^^1 

^>^1^, ^^^^ ^S. 9X^. ^^^*>^ % 

S.^ ^o] w>^^^>4. ^ <^1S^ Cr/AKSE^ Al Al/Mo * ^ Sl^^ , 

^ c-l]olEi wfl^(62. 65, 66, 68)^ Cr^ ^>^^(601)i}- 'ar^n]^ ^ 

^^^(602)-$-^ $Zt=1-. 
<62> c^jolBl wfl^(62. 65, 66, 68) ^ <^m<^l 7>b1:^1 «]r:£^l#(40) 'S-^-'^l^ €^ 

<63> :e.s^(70)^ t-H^lBl tifl^(62, 65, 66, 68) ^}°]^ ^^^s1 

fl-^sq- "gr^cl^ ^^o^ ^^^S. «>^f^(670)ol ^>^^5lo] 

(82)3}- ^^(66) ^ n^]^ ^^(86)^ 4:^(68) Aj-o] Z^z^s^ 

:^^*ch# 7l^# 7>^cf. 

<64> :a.S^(70)<^l^ ^^(66) ^ 3£|]:E.(68) ^^^(670)^ 

z^-z^- ^e^ifl^ ^^(76, 78)ol ^^iS\o] $X^t^ , TflolM ^^^(30)3|- ^^11 

2|1 = (24) f^^o^ w]--g.^(320)^^Bltfl^ ^^(74)c>l ^^^5l<H 9X^. 

<65> ilJ:^(70) -^l-^l^ ^^(76)# ^^V*^ J^efl-y ^^(66) S^^l ^-§-^ 
(670)2)- ^sl-^ :Bellol ^^(66)3)- ^7]^ AS 9!^5|cH ^o.t3^ 2|-i<Hl -^l^l^m 
^^(82)ol ^^^^o] 9X^. Stb. ^S.^m) ^<^1^ ^^(74 , 78)# 

71-14 



1020000000712 2000/5/1 

Tfl^lM 2|) = (24) ^ c-fl<5lBl 3^:e.(68) ^-g-f^(320, 670):b1- ^^}^ JS-S 

TflolM 3fl^(86) ^ THlolEl 3^11:^(88)71- ^>^^£l<H $Ii=f. Cx^7lA-^, ^^(82)3il- 

TflolM ^ cflolE-l 311:^(86, 88)^ IZO(indium zinc oxide)S <^1^«>1^ ^-^^ , 
ITO( indium tin oxide)S «^1^<^^ ^ £ 9X^. 
<66> c^7lA-1, ^^(82)^ S-l ^ H 2<^lAi wVsq- ^o]^ 711 (22)31- ^^5] 

<H -fr^l ^^71* ol^c^, -e-;^! -g-^o] ^^^]^ Tlloim w11^(22, 24, 26)3^ ^ 

^tb ^'^•fl -^^1 -§-^-^ tifl^^ ^7>^ . 
<67> <^]^^ ^ ^1^21 ^Ajcb^loi] ^2:OllA-l^ Til M tiH^(22, 24. 26) ^ c-ll<^lBl 

wfl^(82, 84, 86, 88)'>1 ^i^-l«J-# 7^^ ^^^S. o]^^^ tfls]- 

^ JL^^^ S^l ^^Hl 2^-§-* ^ ^cf. SEtl:, ^^Hl TflolM 3£|1^(24), ^0]^ 

2flS.(68) ^ JE.5ll«y ^^(66)31- ims. <^]^<^^ Tllols 2ll:E.(86), ^S: ri\]o]B\ 3^ 

:^(88) ^ ^^(82)^ c>ls.o^ ^^^^ ^^^1^1 71 ^tb 
(320 , 670)^ ^-fr^H zl-zl- ^^E)<H ^#^<H1A-1 -ar^i:!]^ ^l^o^ ^^o] 

^ IJ-^I^V*^ SL^^}^ ^sl^^^ ^ ^rf. 

<68> HBl^, ojel^ ^ /till ^^Ic^joJl 4^ S.^] :g-^l-g- S^^lr^iB] 

71^21 «j-^<Hl ifl*><^ S. 1 ^ £ 25^1- 3E. 3a ^^1 :£ 7b# ^JLS. *H ^>^fl^l € 

<69> i£ 3a ^ 3b<^l HV^if :y-o], 71:^(10) -^l^l ^^-l^-I^J-^ 7"1-^1^ ^^^l-g- 

^1^^ ^^-^S. «il^<^^ S-^B^-^ 2,500A ^£.2^ ^^^IS ^f-^VJl n^^^}^ TllolE 
^(22), Tll^m ^^(26) ^ Tllc^lS 3^ = (24)» i^^m 7]-^ ^1*=>1S tifl^# ^ 
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<70> i^^, £ 4a ^ S. 4b<Hl 5.^1^ , y^^S. <^]^<>]^ TflojE ^<gn^ 

(30). ti]^^ fl-^S. ol^o^^ «}-S.^l^(40). w]^^ fl-:^#(50)^ ^f-^^ ^ 

#*><^ ^f^^fjl pf^^^i ol-g-^ ^^^^ «]-3E^lf^(40):2l- S.^^ ti]^^ fl-i 

#(50)* sflBl^^Vc^ 7flo]E ^^(24)2)- Tn>^^>^ Tflol^ ^c^^(30) ^^^] 3.<=>^^ 
^S.y^WU0)3\- ^W(50)* ^^^tbcf. ^y]^^, TljolM ^c^^CSO)^ 280-400^ 

<7i> cf^, S. 5a ^fl^l S. 5b<Hl S^ltb «>5^ ^'=>] , 

oj^o^^ ^>^^(601)* 500A ^ns., ;=5l^i«J-* 7]-^]^ *y:^^l-H- 

^]'^^ ^^^S. 01^(^1^ -a-^^(602)* 2.500A ^v^S. ^MS. ^f^tb ^ 

. p>^3l- ol-g.^ sflBl^^H 7flo]3^(22)2|- Jil^H>^ ^11<^1B^^(62), 

t-i1<^lt^^(62)2l- ^^Sl^l TflolE ^^(26) ^^^^V^l 9!^5]<H o;^^ ^^(65). ^o] 

el'{i(62)^ ^<^1 9X^ tfl^lB] sfl^(68) ^ ^^(64)2]- ^Elslo] ^ 

o.u^ 711 olM ^^(26)* ^^(65)21- P>^^m ^^(66)* S.^^- 

^ t-flolE] afl^* c^7lAi, ^:^Bl-(602) ^ *>-^b]-(601)^ <i=]zl-^ 

S. ^ 91^^, ^^^(602)^ ^zl-*>31 «>-^^(601)^ ^zl" 

<72> olol, x:-i]o]El tifl^(62, 65. 66. 68).^^ 7}^:^] S.^^ ti]^^ ^if- sfl^ 

(50)* Tflois ^^(26)* ^^^s <y=^^s ^elA]7l^ tb^. <a=^si 

ti]^^ fl-^#(55. 56) A>oloj 2fl€(40)* i^^^mc]-. <5H, h^t^ ^£^1 

f^(40)^ ^!:^sl-Al7l7l ^s>o^ #e)->ip>» ^^1^]-^ ^o] H>^2j^>cl-. 

<73> cf^^S-. £ 6«>fl>^-l ^<^1. ^51- fl-^^ -¥-71 ^«a^* 280-400r 
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-^^<H1>H :a^^(70)^ ^^^^>J1, 280~400*C 30^ ifl^l 2^m 

xJf\c>\]X\ <^^^^ ^^m^. <=>]n, 7llo]E Hfl^(22, 24, 26)21- 7\]o]^ ^<i!^(30) ^ cll 
^1^ tifl^(62. 65, 66. 68):^ li:£^(70) ^\<^]^ ^^-z^- M}:-§-f^(320. 670) 

^ *>^1'?]: ^^^^^ ^^^^^] $1^. ^^1<^1^1 

«>^^^>7ll 300*0 ^lE.'^l'H ^^^(70)# ^%-^:n. <H^^# ^^l*>5i-^H, 
^ 30^ l^l^f- ^^^V^cf. 
<74> o]oi, :a.:&^(70)^ ^>^a.* ©i-g.^ a>^ ^^as. tiIoim ^^^(30)2)- ^ 

^^1 ^^o^S. s^^^^}<=^, 7\]o]^ n^(2A), H.ell^ ^^(66) ^ c-ilc>]Ei s}l:E.(68)^ 

S.^d\] ^^^^ #:?l:2l ^-§-^.(320, 670)^ J^sj^fl^ t^^(74, 76. 78)^ ^^^^1=1- 

<75> r^^^ vi}:^Mo_s. £. 1 ^ 2«H] ^^]^ w>sf ^o] , IZO^^ ^#^}^ i3>:±:3# c>l-§- 

tb ^B]^^ ^^l^H ^^(76)-i: ^^><^ :B211<?1 ^^(66) ^-§-^ 

(670)3f <a€S]^ ^^(82)5il- ^^(74, 78)^ ^*><^ 3D:e.(24) ^ c-fl 

o]Bl 35flc(68) f^^^ ^-§-^^(320, 670)^ ^^5]^ JS-S >\]<^]^ 3^:= (86) 

^ 3Eii:=(88)» <^H. ^#^<H1>^i ^i^J-^ ^4i^^}7i 

izo» -^^-^l^i 200t:.<^l^>^ ^^"^l^H ^«=>1 «>^^*>i=f. 

<76> o]e^^ ^ ^Al<:^]<^] n]-^ IZO^^ ^^*>7l ^ 

^ ^^^^^ ^ 511=?-. 

<77> olB^tb «o^^^ 9J:<Hl>»-i ^^t!: ^<^1 . S^^flS^ P>:fi^» <il-§-^>^ 'g-^^Hl ^ 
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<78> s. 8 i^^l £ 10^ ^ ^Al<=^l'^l 4nfl T3>>i3.» o]^ 

<79> :£ 8^ ^ ;^12 ^Aic^H] rtj-s. ofl;^ :e^>;i^e1 71^5^ afl 

:£ 9 ^ £. 10^ £ 8<^1 ^^]^ ^^^]^=.^ 7]^-^ IX-IX' ^ ^ 

X-X' ttj-ef £^1^ 

<8o> 71^(10) ^<^1 ;^ll ^^H14 ^"a^l-Tll <y:^T:'l^ ^^^s. = 

o]^ 7flolE^(22), TflojE 3ie:E-(24) ^ 7\]o]^ ^^(26)^ Sf-^V^ TflojS wfl^<^l ^ 
Si^. ^1^1:^ afl^^ 7)^(10) 7l]olE>vl(22)5£l- 

^^<='ii w ^-a- 1>^^^ 9i7}^^^ 

(28)^ ^Lf-^cf. -^^1 ^^(28)^ 21-4: ^^(82)31- <?!^€ -6-^1 ^^7l-g- 

^£ 9X^. 

<8i> 711 ojE flfl^(22. 24, 26. 28) ^^ll^ ^sj- fl-:i(SiNx) ^^S. ^l^o^^ tIIoIM ^ 

^^(30)ol ^^^£l<^ TflolH till>a(22, 24, 26, 28)^ ^Jl 9X^. 
<82> ;^li ^AHlsq. -^<a*>7ll Tllolm all>a(22. 24, 26. 28)21- 7\]o]e. ^<^^(30)^ /^l^ 
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- <^>fe ^>-§-^(320)ol ^^^S\o] oicf. 

<83> TflolH ^<g^(30) ^^]^ a]^^ 7f-db(hydrogenated amorphous silicon) 

48) ^<H1^ ^(P) trj-^^l JI^SS. S-^Slo] 9X^ ^l^J^ fl-^ i^^S 

^"l-^^^ ^#^(ohmic contact layer) f^^f^ sl]^(55, 56, 58)<^1 

<84> 2fl^(55. 56, 58) ^<^1^ ^^^m-^ 7>^1^ 5.^ # 

^S. ol^o^^ t^lolB] Bfl^o] o;^!:!.. c^]o]Bl Hfl^l^ «<J-«J=^^ ^^^^jo^ 

v:^l<=>lBi^(62). ri\]^]B]^(62)^ tb^ #oil '?!^£)<>1 ^^S-^Bl^l ^7]- 
3ij]:^(68), OL^JL i:^lolB|^(62)^ ^^(65) 
O.S. o]^o]:^ S.^^}^, t-llo-|El^-^(62, 68, 65)^ ^^^<=^ 9X^^ 

7\]o]^ ^^(26) M^^lriE-lSl ^11^^(C)oll tfl^>o^ ^^(65)^ ^tfls^ofl 

^^1^>^ wi-^ M^^l^^E^o^ j^Ellol ^^(66)3j- ^^(28) ^<^1 ^^MJL 9X^ -^x] 

^^7l-§- £^^1 3^€(64)£ 3L^t!rt^. ^^(28)^ ^^^^^] -^^1 

71 -g- £^^1 511 €(64) St!" ^^^*>^1 

<85> c^lolE-1 Hll^(62, 64, 65. 66, 68)S. P\]o]m. wll^(22, 24, 26, 28)^1- ^}^7}y^]S. 

7)1 SE^ #slti.€ ^2l«.^ SE^ €^1- ElBl-^o.s <^1^<>1^ 

n^-jj). ^^Pl^ ;^1^^ ol^ol^ ^^^^ JL^^^m <5l^^-^S- ^S. 9X 

^. 

<86> ^^f- 2ll€(55 , 56 , 58)^ ZL ^>^5l a>£^l 3^€(42, 48)^1- 3. ^^^S] t^lolBl afl 
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^(62. 64, 65, 66, 68)^ ^4^<H '^^^ , t-fl*^!^-] wB^(62, 64, 

65, 66. 68)2)- ^^^1 -S-<atb 7>^t:l-. ^, tll^lBl^^ 5ifl^(55)^ t-fl^l 

B-1-tl^(62, 68, 65)^ -^^*>J1, ^^-§- 5^€(56)^ Hefl^ ^^(66)5^1- 

^•^^V^, -^^1 ^€7l-§- ^:?Vf^ 3^^(58)^ ^^7l-§- £^^1 2fl^(64)2f 

<87> ti>£^l sll^(42 , 48)^ E^^l>^E-1o] ^1]^:^(C)» ^1^^>^ ^o]^] afl 

^(62, 64, 65, 66, 68) ^ ^€(55, 56, 58)3)- S-"y=^ *>J1 

^ ^^-^ 2fl^(58)^ ^^tt 2.«y=^l^l^. ^1-^ S^^lrfiE^^ ^ 

^(42)^ ^'i]o]B\ tifl^a ^ i^^^l ^, E^^] 

iBl^^ ^fl^^(C)<^lAi c11olBl^:f-(62, 68, 65), ^^1 ^^(65)5il- ^.5)]^ ^^(66) 

o] ^B]3£)o1 t^l^lE-l^-?- ^:?}:#(55)3)- :E.Bfl^ 4€(56)£ ^^^o] 

9X^^, m^^l^iB]^ tiVs.^] 3ifl^(42)^ ^JI 9^^^^ 

<88> t^]o]u] yfl'5d(62, 64, 65, 66, 68) ^^]^ ^sj- ^^l^^H^ :e.J:^(70)ol 

<89> ^^^>7ll ^o]^ «11'?d(62, 64. 65, 66, 68)^1- :e.S^(70)^ ;^1^<^1^ 

#^2] aV-§-^(670)ol 9X^. 
<9o> :e.^^(70)^ ^^(66), c-flolE-l 311:^(64) ^ ^^7l-g- £^^1 

(68) f^:?>^ ^-§-^(670)^ :^a1i^^ ^^^i^(76, 78, 72)^ 7}:^]JL $X^t^ , 

^ TllolM ^^^-(30)^ 7flo]E 2j|=.(24) ^^s] ^-§-^(320)^ JE-S^vfl^ 
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<91> :a^^(70) ^^]^ ^1-^ S^^l^Bl^-^Bl A]^^ «]-o> >^:^o^ 

^71^^ >^5^^^>^ Sl-i ^^(82)ol ^^^3^<H ^4. Sl-^ ^-^(82)^ IZOCindium tin 
oxide) Si ^x^t!: ^^(76)* ^efl^ 

(66) -^^^ f-^^ ^-§-#(670)32}- ^712^ <S^5]ol AlJi^ ^^^^cf 

. ^^(82)^ o]^^^ A]o]^^(22) ^ cllo]E-l^ (62)31- ^^^o] 7fl^#^ 

^olji #^^^1 ^£ ^1^. SEt!- 5)-^ ^^(82)^ ^^(72)# 

^ -^^1 ^^71-g- £^^1 sf]€(64) ^^^(670)^S. '^^S\<^ £^^1 all 

€(64)^S sF^l- -tl^l* ^^tt^. tt^. TllolE 5^^(24) ^ c-flolE-l sfl:^(68) 

^^f^(670) -^l*^!^ ^^(74 , 78)^ ^^5}^ Til 

olm 3ie:^(86) ^ tflolBl 3ifl:^(88)7l- ^^^^sl^H 9X-^^, ^]^^ ^^(24:, 68)S^ ^ 

^ ^^]^^ :e-^^l-ji ^^s. ^ 

<92> o^7Hl^i^ ^^(82)^ ^^S.S^ IZO» ITO( indium tin 

oxide) SE^ ^^tb #elH (polymer) ^^^^ ^S, 9X^^ . ^^>^ 

<93> =LB\^, ^ 8 S. 10^ ^Sl- 7M^ on^ ^Al ^^1-g- rnV^l- E^;^l>,El 71:^ 

^ 4^11 ^>i^i3l- ^]'%-^-<^ ;^l2:*m "^'^'='11 tfl*><=»^ 'a-^^VTll £ 8 H 103)- £ 11a 
S. 19c# ^2:*><^ €^^>7lS tt^. 
<94> ^x-1, £ 11a iJfl^l llcoll S-Altb ^o], ^^HlSil- ^"a^VTll ;^ll p>^3.» 

ol-g-^ Alz^ ^^-os. 71^(10) ^<^1 7llolE^(22), TllolE 3ifl:^(24), Tflols 
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(26) ^ -^^1 ^^(28)# ^■l;^-]*^-^ 7>^1^ ^^^S. o]^o] 

<95> cf^, :£ 12a ^ 12b<Hl £^1^ w>5if ^o], ^Sl- fl-diiS. <^1^<H^ ^1*^1:^ ^9^^ 
(30), ti]:£^1f^(40). #^#(50)^ 7]^ ^^^^^ <^l-g-^><^ 1.500 A ^fl^l 

5,000 A, 500 A ^^1 2.000 A, 300 A tfl^l 600 A^ ^^^1^ ^^^}^, 
^■I^J-^ 7>:^m "a:^^!^ ^1^^ ^^^S ^^^^ 3.^^S. ^]^<^^ ^^^^ S.^^- 
^ :£^^1^(60)^ rislE^^ ^9] «o^^^S. 1,500 A xfl^l 3,000 A^ ^^^1^ t]- 
^ ZL ^oj] ^^^(110)^ 1 vfl^l 2 /^m^ ^^^IS :£5Lf1:t:^-. <^H<^]£ Tfloje 
^(30)^ 280-400"C ^^^>^ 300°C ^:£7l- i3>^2)el-tq-. 

<96> ^, ;^12 ^>i3# ^*><=^ ^^^(110)«^1 S^^Vtb ^ ^^*><=^ £ 13b ^ 

13c<^l S.^]^ ^o], 3^^(112, 114)# ^^^W. sJll^(112, 

114) ^oflA-l E^;^l:diBlo^ ^fl^^(C). ^ ^^(65)3)- ^^(66) 

^^Itb ^11 -¥-^(114)^ c-flojE] afl^-f-(A), ^ cll^lBl til|^(62. 64, 65. 66, 68)0] ^ 

^im. ^^^] ^12 ^^(ii2):e.tq- ^^7} ^7\] s]^^ ^M, 7]^^- ^^(b)21 

3L^ ^iTltbcf. o] r41, ^fl^«-(c)<^l oj^ ^^^^(114)^ ^^^15^- no]B\ 

^(A)<^ ^^o} 9X^ ^^^(112)31 a]^ ^foil -^^21- ^^oll^i^ 3^^ 

^] rx\.B\- r^-eTfl ^>o^o> , ?qi ^^aW^ -f-^(112)^ ^^^1^ 1/2 <^1*> 

^-^ ^o] vi}^^-s}T^^ cn]^ s.^, 4.000 A <^1*>^ ^o] ^cf. 

a <^^^ 1^ ¥^^-ar 2:^^>7l ^^Vc*^ ^S. *^(slit)<:>M ^^V ^€ 
* ^^^^l-Tiq- AV^^Vcf. 
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<98> Oltql, A}o]6\] ^^1^ 5£(|^o^ ^ ^Olu). A>olo^ ^ ^^o^ 

^ n>^a.l- ^13)-^ ^ ^4^^ 2:^^>7l ^^>o^ Cf^- ^^-k^ 7}^]^ «]-^^ ol-g-^> 

^ ^^^A ^^1^ ^^^^1 ^ ^H, ^711 

<ioo> o]e^tP ¥^1^ ^^^(114)^ eI#S.-f7l- 71-^ t!: ^^S. ^l^*^^ ^^^^ 

^^^5. ^^^^ "S^* *Bliflel£^ ^^S.^ ^^^^ ^S. ^T=]-. 
<ioi> olo^, 7^%^ 3fl^(ii4) ^ ZL §>^^ ^ £^^1^(60), ^^^(50) ^ 

^(B)<^^ 37l] ^(60 . 50 . 40)0] S.^ ^iT^SjcH TflojE :ic^^(30)<^l ^-SlM-*^) ^ 

<102> £ 14a ^ Ub^ll 7M ^^(B)^ £^^1^ 
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(60)# ^]7]^}<=^ H ^}^^ ^^f^(50)^ hL%^]7At^. o] Jzf^ollAi^ ;<qAi A^z^- 

(112, 114)^ 7]^ ^^^^] S^i^Hl^i ^^>^ ^^1 ^s^M-. 

^-^ S^^lf-CeO)^^ ^z]-*>JI 2||^(112. 114)^ ^^^^] ^7]7} 

^€(112, 114):£ ^^^1 <:^^s)^ s:?i^Hl^i ^ 9X^. 
ofl^ ^^2^ ^^:a.t:|- :^^(114)S^ ^^7\] *H ^1 4^'=>11^i >ill 

(114)<^1 >il7lEl<^ e>:^S] S^^lf-CeO)*^! ^^^^ ^371^1 ^iE^ t!:i=f. 

<103> £^^1^(60)ol Mo £^ MoW Al SE^ Al Ta # ^1-14*^1 

^z^-om Aiz^ ^ o^i^ ^<^le1-£ 7]-^^>t:f. zi5li4 Cr^ ^z^- «o^^ o.^. 

cf. £^^l#(60)ol Cr^ <5^z^-o:i ^-?-oll^ ^z^-^o.^ CeNHOa^ ^>-B-^ ^ ^31. 

£^^l#(60)ol Moi-f MoW^ ^-^^ 71^1^^ CF45^ HCl^ 7l^m- 

<104> ol^Tfl 3£ 14a ^ :£ 14b«^l ^H^-i^ ^fl^^(C) ^ cflolE] tiflAi«-(B) 

£^^1^, ^ 4i^/:^sfl^-§- £^^1 3fl^(67)3z)- ^^71-g- £^^1 Bfl€(68)^ol 

ol^ 21)^(67, 64)^ ^ ^^(65, 66)«^1 ^elsj^l ^JL ^^5] 

<^ ^-i- >il^*>^ t-llolEl al]>«d(62, 64, 65, 66, 68)^ ^Bflss)- ^^*>cl-. Stb ^ 

Al Aiz]-^ A>-g-^ ^^9-^ 2fl€(112, 114)I£ <^i:: ^i^S^ ^z^^t^, 

<105> olol, £ 15a «J 15b<^l S.^]^ ^o]^ 7]^ ^^(B)^ 
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#^>^(50) m ti].:£^]f.(40)# m ^^aum -^n 

^^S. ^Alol] ;Hl7lt!-4. sfl^(112, 114)3^1- ^^#(50) ^ ti>£ 

<5^^(30)^ ^^S];^! ^^H<=>> ^H, 5f)^(112. 114)2)- «> 

£^lf'(40)<^1 tflt!: ^2^wl7> 7]^ w}^^^>cf. <=^1» 

SFe^ HCl^ 7l^lM-. SFe^ 02^ 71^11- Af-g-^l-ig 7]2] ^<U^ ^ 

^^1- Slcf. 3j)^(ii2, 114)21- al-:£^lf.(40)ofl cflt!: ^4«l7> ^-gt!: 

^11 ^^(114)^ ^^^1^ ti}-:£^lf.(40)32|. ^^f^(50)^ W ^2|- ^7^14 =1 

^cf 3j-o>o> ^rf. 

<106> o]^7\] ^>^, :£ 15a ^ I5b«11 M-^'^ ^^1, ^ll^^(C)^ ^^(114)0] 

7]s\o] ^^/H.eil^-§- H^^] 3^^(67)ol 71^1- ^^(B)^ ^^#(50) ^ 

^1#(40)<:>1 ^l7ls]o1 ZL TflolE ^^^(30)ol :^s1\tt:f. c-il<^lel afl^:^ 

(A)^ ^12 ^^(112) ^A] ^z^sl^s. ^^^l7> ^o>^c]-. at!:, ^^l'>ilAi ^£^1 
€(42, 48)<^1 ^r^^^cf. S.^ ^S. 574 58^ 4i.^/:E.ell^-§- £.^^1 ^^(67) 
*>^^ ^fl^af -^;^] ^^7l-§- S^^l 3^^(64) *>-?-2l 7>ei^t:|-. 

<107> olo^ oi|^i(ashing)l: ^ll^^(C)^ 4i:i/S.ell^-g- £^^1 sll€(67) 

<108> rf^^ £. 16a ^ 16b<^1 £^1^ ^'^l ^fl^^(C)^ ^:i^/S.5fl £.^^1 sfl^ 
(67) ^ n *>^^ ^>i/:E.eflol-§- ^^f- ^^€(57)^ ^^^H ^l7ltbcf. ^, 
^ ^>r/:^5)l<y-g- S.^m 3^€(67)2f ^:?>^ 3^^(57) 3.^^] tfl*}*^ ^z]-n>o.^ 
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^S. 9X^^, ^rfi/^£ll<?l-g- £^^1 3ll^(67)oll cflSfl^ife Aiz^-o.^, 
3ll^(57)ol1 tfl^A^^ ^2^o^S. ^£ ^4. ^^>^ ^-f :5^^/:^5ll^-g- £^ 

^1 Bfl€(67)2)- #:?>f^ 5fl^(57)^ ^z^- ^^^17]- €• S:?1^H1^^ ^^l"^ «> 

O]^ Alz]- >a^Wl7> aL;<] ^-^ ^Z^- ^7l7> O]^^ ^fl^^(C)<^l 

^£^1 3i(l^(42)^ S^^>7l7> ^7l x41^^1i=1-. SFg^ 02 

^^1 n^ae?)^ Aiz^-s];^]^, sfl^(57)^ 7]^ 

#^2.^ a^a^^S ^^f^ 2fl^(57) ^ tiVS-^l 4^(42)^ 

^>-B-^m 7]^]^ c^]S.^ Si:<^lAi oi^^ cF45if HCl^ 71^114 CF4^ 
71^1* # -^ CF4^ 02# ^>-8-^>^ ^<gtb -T-^jS ti>£^l J^ll€(42)# ^ 

^i=f. olxifl, £ iSb*^ S^^m ^£^1 ^€(42)^ ^^7> ^171S1<^ ^^>ll7> ^ci> 

^ ^S. ^^B^- sfl^o^ -^^(112)£ o]v^ o]x^ :^^o] ^^^i^. 

Bflo) Ajz^^ 7|]o]E ^0^^(30)01 ^z^sl^l ^*Mo> ^12 

(112)<^1 ^z^-jE]o1 ZL ^>«.o^ t|]olE] al]^(62, 64, 65, 66, 68)0] S.5luj-^ <go] o^^s. 
sll^ol ^ol a>^2j^^ l-^olcf. 

^1-^. ^^(65)21- ^^]o] ^^(66)0] t^o]B\ wfl^(62 , 64, 

65, 66. 68)4 =L ^>-¥-^ 2j]^(55 , 56 , 58)<>1 

p>^mo.s ^o]B\ tifl^^(A)<^l ^<^> ^^(112)^ H 

S1M-, -?-^(112)^ ^]7]^ ^ll^-^(C) ^^/^.eflol^ Sl^^] 3x|l^(67)^ ^]7]^ ^ 
^ i^fl€(57)^ ^]7]S}7] ^cfl ol^o^^ ^s. $X^. 
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<111> ^6\]A^ ^rgtb ^^4: ^^S. ^}7]i^- ^^^J:-^ A> 

-§-^ ^ 9X^. ^^}^ tb ^i^'?}-^ A>-g-^>S-S. ^^o] y]H^ ^^€:> 

^1^>. ^^^^ ^z]- ^7l7V ^^f^ ^z]- ^7l7> 

tilil^ 4=)-?-^- ^^<^1 ^^Hl wl^H 

<ii2> ol^l- ^}c^ t^]o]B\ tifl^(62, 64, 65. 66, 68)^ ^^^^ ^, £ 17a ^ I7b«^1 

H^ltb ti>^ CVD «o^^-^^ 280~400t: ^^^}^ :a^^(70)# 

^>^^^>J1, 280~400r 'g-^l'^l^i <^'d^^ ^^s] ^^-i: ^^Itb^-. TflojE 

«fl^(22. 24, 26, 28)2)- T^jolE ^^1^(30) ^ cIlolE^ «fl'a(62, 64, 65, 66, 68)3)- JS.^ 
^(70)^ ;^1^<H1 f^:?]:^ ^-§-^(320. 670)<^1 ^M^, ^-ef^i^ 

^^1 ^£ 

<ii3> ^1<H, 18a ifl^l :£ i8c<^l s^ltt ^13 t'V^a.^ 6l-§-^l-<^ M.:^^(70) 

^ 7l]<ilE ;i<an^(30)3i}- ^^^1 ^zi-^><^ ^^(66), Tflc^lm 2fl:=(24), n^]^ 

(68) ^ ^^7l-§- £^^1 3ffl^(64) f-^V^ ti}-^f'(320, 670)^ ^l-^i" ^el^fl 

^ ^^(76, 74, 78, 72)^ ^^^tb^. 

<114> T3>^l^o.^, 5. 8 ifl^l 3E. 10<H1 v}S>\- ^o], 400 A vfl^] 500 A ^^1^ IZO 

^^^}JL ;^14 AV-g-^Vo^ ^^^}^ ^tt^ ^-§-^^(670)^ ^-^*><^ 

^^(66) ^ ^^71-8- £^^1 3^^(64)4 Sl-^ ^^(82), ^-g-^ 

(320)^ ^-B-^><^ 7ll<=>m 2fl:B(24)5^- o^^^ ^Si 7l]<ilS 4 = (86) ^ wV-g-^ 
(670)^ ^-R-*><=^ cllo]Bl 5^H.(68)5f t-flolB] sllH.(88)» ^a^*]:^}-. , 

^^(82), TflolM 4:^(86) ^2: cflc^lE] 2fl:E.(88)* ITOS. ^^^^ ^S. ^ 
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IZO» ^Bl^^]-7l ^l-(Cr)^ ^^^^ ^>-§-^l-^ 3.1- ^z]-^ 

£1^ ^ <b]z]-6flo.s. ( HN03/(NH4)2Ce(N03)6/H20) -^^ * ^ 9X^. 

<^HoflAl ^S<Hl^i ^-l-^^ ^i:5|-^>7l ^tfl IZO^ 200t: ol^>^ 'S^^'Hl^^i ^ 

<115> o]e^^ ^ ^T^o^ 75)12 ^Ajc^ToflA-l^ ^Al<^loil VC\-^ jLulf^^ cflolB] Hfl 

^(62, 64, 65, 66, 68)^ H *>^^ ^^€(55, 56, 58) ^ 3^11^(42, 48) 

^ srl-q-o^ D>:^ia.# ^-^^^V^ ^] ^^(65)4 H-Sfltl ^^(66)0] 

<ii6> jEtt. "^leltb ^ ^11 ^ ^12 ^Alo^lofl icj-s. ^^^] 

<ii7> ois]- :^oi, ^ ^t^oi] it)-s.^ ^^e) T^S* ^^^^^S-i*) 

IZO^^ ^#<^1>^-1 ^^^<^1 ^^s)^ «<3-^l*M ^#^<=HlA-loi 

w "^^^Iw ^^-^S. Hfl^^ ^>^^^o.^>i*] tflsl-^ J1^4^ ^^^^ ^^^^] 

^ =^ ^cf. a^. ^^^^V*^ S^l ^^1-8- ^^^]^^ 7]^^ 
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[-^-^^^^^] 
m^^^ 1] 

(anneal ing)^S. ^^1*]-^ ^^1, 

til 

^7] Hfl^oZ). ^7]^ O.^ -^i^S]^ ^^^^>^ ^^1 

« s^^m yfl-^d^ 13-^. 

2] 

^1i«J-^l^i, 

>a-7i ^^^1^ ^1^^ £^ ^^^*>^ afl-a^ ^# 

^7] ^7l ^^^^ fl-^^ «fl^^ 

-^7] ^7] ^<a^^ 280-400 1: -BrS. ^^<^lAi ^f-s:]-^ wfl^a l}-^. 
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m^^^ 51 

^7] ^^^^ 280-400 1C ^^-^l^i ^^1^1-^ tifl^Sl ^S. 
6] 

^ll*J-<=>ll'^i, 

S.^ tifl^^ 

^7] £^ IZO^ wfl^^ ^2: 

^l7«J-<^lAi, 

>a-7l IZO^ 20010 ol^>^ ^^<^>H ^^^^>^ wfl^^ 

^ ^1 tifl i^^>^ ^;^] , 
^S^lf'^ ^^^^}^ ^^], 

71-30 



1020000000712 2000/5/1 

SflEl^^H 7\]o]E. Bfl^ Sfe ^1-71 nc]B\ afl^^ ^^d\] ^ 

>^l-7l ^^-ir ^^-^ TflojE ti]]^ .^-71 cll^^lBl afl-^d^ ^7]^ o.^ 

[^^^j- 10] 

11] 

12] 

^7l ^^^^ 280-400 "C ^^^*>^ H^^l^Bl 7]:^^ ^12: . 

13] 

^y] 280-400 "C ^S. ^^<^1>H ^^1^>^ S^^l^Bl 7]^^ «J- 

^. 
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[^n^^J- 141 

[^^^T- 15] 

^7] IZO^ 200 °C <^1^>^ '^^'^l^i ^#*>^ ^^:^]^^ 7]:^$^ ^^Si . 

161 

^1 2 £^ ^#*>^ ^^^^V*^ TflolEAlij). J2^>s-1-^ cflolBl^, ^7] 
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